What is already known on this topic?
Abstract
The Tips From Former Smokers campaign (Tips) has demonstrated significant impact as a population-based intervention for smoking cessation in the United States. Since 2012, evaluations of Tips have relied on web-panel data to attribute the campaign to smoking cessation outcomes. We re-examined the relationship between market-level doses of the campaign and quit attempts by using Behavioral Risk Factor Surveillance System (BRFSS) data to triangulate prior findings. We found that Tips was associated with increased quit attempts among smokers, which validates prior evaluation research on the impact of Tips. These results suggest that continued investments in Tips may help sustain its impact on cessation-related outcomes.
Objective
Since 2012, the Centers for Disease Control and Prevention's (CDC's) Tips From Former Smokers campaign (Tips) has been the largest national tobacco education mass media campaign focusing on smoking cessation among adult smokers. Several studies have used multiple methods to demonstrate the campaign's impact on cessation behavior, including pre-post cohort designs (1, 2) , randomizations of campaign media buys (3), and cross-sectional time series analyses (4) . Although these studies relied on probability-based web samples, results have not been replicable with other national surveillance systems. This triangulation is important given the public investment in the campaign and for informing future evaluation planning. In this study, we address this by re-examining the relationship between Tips exposure and quit attempts by using a large non-web survey source, the Behavioral Risk Factor Surveillance System (BRFSS). BRFSS is a national surveillance system that uses landline and mobile phone cross-sectional surveys among US adults. Using these data, we estimated the association between market-level doses of Tips media buys and quit attempts among adult cigarette smokers.
Methods
We used BRFSS data collected from 2011 to 2015, corresponding to a pre-Tips baseline survey (2011) and serial cross-sectional surveys during the first 4 years of the campaign (2012) (2013) (2014) (2015) . BRFSS provides state-specific and national estimates among noninstitutionalized US adults. Surveys were conducted via telephone through random sampling of landline and cellular telephone sampling frames. Data were weighted to represent the US adult population. Tips gross ratings points (GRPs), a continuous measure of campaign dose that varies across US designated market areas (DMAs) and time (4), were merged with BRFSS data by respondents' DMA of residence and survey completion date. GRPs are derived from Nielsen television ratings for programs during which Tips ads aired and were provided by the campaign's media buyer. GRP categories represent equal-width ranges of observed GRPs in the analytic data from 2012 to 2015. Predicted values for incidence of past-year quit attempts are provided for each GRP category. We limited analyses to current adult cigarette smokers, defined as having smoked at least 100 cigarettes during their lifetime and currently smoking "some days" or "every day."
The outcome variable was having made a quit attempt in the past 12 months. The primary independent variable was cumulative weekly Tips GRPs in the respondent's DMA during the past year. Following methods used elsewhere (4-8), we used weighted logistic regression to estimate the odds of a past-year quit attempt as a function of cumulative past year Tips GRPs. To allow for nonlinearity in this relationship, we also estimated this model using the square root of cumulative GRPs to capture diminishing returns at higher GRPs (4). We calculated odds ratios (ORs) per unit increase of 5,000 market-level GRPs per year, an increment corresponding to CDC's Best Practices for Comprehensive Tobacco Control Programs for dosing of tobacco education campaigns, which has been used as a dose increment in prior studies (6, 9) . Each model controlled for respondents' sex, age, race/ethnicity, educational attainment, and state cigarette taxes. To account for time-invariant differences in quit attempts across states, we included separate indicators for each state. All models accounted for household clustering and survey sample design using SAS (SAS Institute, Inc) survey estimators. Lastly, we included a weekly time trend variable to account for underlying trends in cessation behavior not attributable to Tips.
Results
The final analytic sample included 357,180 current smokers. The sample was 59.1% female; 14.8% were aged 18-34, 29.4% were aged 35-54, and more than half (55.8%) were aged 55 or older. Most of the sample (79.1%) was non-Hispanic white; the remaining sample was 8.2% non-Hispanic black, 6.7% Hispanic, and 6.0% non-Hispanic other race. An estimated 60.2% of smokers in the sample indicated making a quit attempt in the past year. For every 5,000 GRP increase in cumulative exposure to Tips ads annually, odds of reporting a past-year quit attempt were significantly increased (OR = 1.16; 95% confidence interval [CI], 1.06-1.27; P = .01) ( Table 1) . Past-year GRPs measured in curvilinear form yielded similar results, showing that increased pastyear GRPs were associated with increased odds of a past-year quit attempt (OR = 1.11; 95% CI, 1.05-1.17; P = .001). Using predicted values from the curvilinear model (Table 1) , we estimated that 54.8% of respondents who received no GRPs made a quit attempt in the past year compared with a 56.1% quit attempt rate among those who received between 2,160 and 3,240 GRPs and a 59.3% quit attempt rate among those who received 3,241 to 4,316 GRPs ( Table 2 ).
Discussion
BRFSS data showed that exposure to Tips is associated with higher annual quit attempt rates. This finding is consistent with evidence of the campaign's impact on cessation behavior, which has focused primarily on its effects on more recent quitting behavior in the past 3 months (1-4). In general, these results are in accordance with the collective volume of media evaluation research that to date has predominantly documented positive effects from tobacco education campaigns (10) . Therefore, our results indicate that continued investments in the Tips campaign can help maintain its cumulative impact on cessation-related outcomes.
The primary limitation of this study was that it relied on self-reported recall of potentially distant-past behavior (quit attempts during the past year), which may limit the validity of measurement of our outcome variable. In addition, the timing of Tips GRP delivery during the past year may not have corresponded with the specific timing of quit attempts made for some individuals. However, research shows that Tips GRPs are associated with intentions to quit smoking (4), and there are strong associations between weekly and with weekly calls to quitlines (11, 12) , which suggests reasonable alignment between the timing of GRP delivery and campaign-targeted outcomes.
Our results verify previous Tips campaign evaluation research, which relied on probability-based online surveys. This consistency of findings across multiple data sources and analytic methods further reinforces that the Tips campaign is an effective public health intervention for encouraging smokers to quit. Moreover, this study provides a practical example of using a national surveillance system with campaign exposure data for evaluation applications.
In summary, our results provide evidence of the positive impact of Tips on cessation behavior among smokers and validate previous evaluation research. More broadly, these results affirm that the more exposure smokers receive from the campaign, the more likely they are to make a quit attempt. Taken together, these findings support implementation of the campaign at adequate exposure levels consistent with CDC best practice recommendations (9) to maintain smokers' motivation to quit and to increase their likelihood of quitting for good. Abbreviation: GRPs, gross ratings points. a Defined as having smoked at least 100 cigarettes during their lifetime and currently smoking "some days" or "every day." b GRPs are derived from Nielsen television ratings for programs during which Tips ads aired and were provided by the campaign's media buyer. GRP categories represent equal-width ranges of observed GRPs in the analytic data from 2012 to 2015. 
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